Modeling the interaction of fipronil-related non-competitive antagonists with the GABA beta3-receptor.
A three-dimensional model of the beta3-homopentamer of the gamma-aminobutyric acid (GABA) receptor/chloride ionophore complex was developed by homology modeling using the cyro-electron microscopy structure of nicotinic acetylcholine as a template. Interactions between the beta3-homopentamer and two classes of fipronil-related non-competitive antagonists were investigated using docking studies. The phenyl groups of these compounds were stabilized by strong hydrophobic and hydrophilic interactions with the rings formed by Thr256 and Ala252. Leu253 and Ile255 were involved mainly in hydrophobic contact with the pyrazole moiety. Different substitution at positions 15, 16 and 17 of the pyrazole ring of fipronil resulted in weakening of the hydrogen bonds and hydrophobic interactions between the beta3-receptor and fipronil-related heterocyclic compounds, which maybe the principal cause of the decreased affinities reported in vitro. Moreover, a good correlation between total binding energies calculated by AutoDock and experimentally determined IC(50) values proved our models to be reasonable in predicting the interaction mode of the antagonist with the GABA beta3-receptor.